matic brain injury (p ! 0.001), pain (p ! 0.05), ASD symptom level (p ! 0.001) and emotional coping (p = 0.001) predicted higher PTSD symptom levels, while high Sense of Coherence (p ! 0.05) and perceived responsibility for the accident (p ! 0.01) were associated with lower PTSD symptom levels at follow-up. Conclusions: ASD and PTSD seem to occur less frequently following accidental injuries than previously reported in the literature. Pre-existing psychiatric morbidity and lack of proficiency in the locally spoken language do not appear to play an important role in the development of PTSD.
Introduction
In recent years, increasing attention has been devoted to psychiatric morbidity following physical injury. This attention is understandable considering that e.g. in the USA, the lifetime prevalence of serious injury or serious motor vehicle crashes is 41.9%, rating second in frequency among potentially traumatic events [1] . Despite its low relative risk of causing posttraumatic stress disorder (PTSD), as compared to other traumatic events such as rape or torture, serious injury is a leading cause of PTSD because of the frequency with which injury occurs. Breslau et al. [2] found that serious injury accounted for nearly one quarter of the PTSD cases in their community sample. This was also the case in both the National Comorbidity Survey [3] and an equivalent Australian study [4] .
A considerable amount of research has attempted to investigate the nature and prevalence of psychiatric sequelae of accidental injuries. Despite increasing data on this topic, there is marked variability in the findings concerning the prevalence of psychiatric disorders associated with traumatic injury. The phenomenological overlap between organic and psychogenic symptoms, the use of narcotic analgesia, the role of brain injury, the timing and content of assessments, possible cross-national differences in populations and litigation are probably the most important methodological factors that may have contributed to these discrepancies [5] . For instance, acute stress disorder (ASD) after physical injury occurred in 6-14% of patients [6, 7] , while PTSD rates range from 10 to 39% [8] [9] [10] [11] .
In contrast to these findings, our research group found only 2% of severely injured accident survivors suffering from PTSD at 1 year of follow-up [12] . Intercultural differences, e.g. in coping with adversities or in reporting psychological problems, may partially account for these findings. However, we had excluded patients with pre-traumatic psychiatric morbidity, and subjects who did not sufficiently speak the local language and thus potentially experienced poorer than average social integration and support. With pre-existing psychiatric problems and minority status being important risk factors [13, 14] , we might have missed those with the greatest chances of developing PTSD. The aim of the present study, therefore, was to determine the incidence of ASD and PTSD following accidental injuries, and to predict the PTSD symptom level at 6 months of follow-up, taking into particular consideration the role of pre-existing psychiatric morbidity and insufficient command of the local language.
Method

Participants and Design
This study was approved by the institutional review Board of the Canton of Zurich. All participants were hospitalized for treatment of physical injuries for a minimum of 32 h including 2 consecutive nights, at the Department of Traumatology, Zurich University Hospital. They had to be 18-65 years of age and able to participate in an extensive assessment within 30 days after the accident. Furthermore, patients had to be fluent in either German, Italian, Spanish, Portuguese, Serbo-Croatian, Turkish or Albanian. Non-German-speaking participants were assessed using interpreters and professionally translated psychometric instruments. Exclusion criteria were a Glasgow Coma Scale score [15] ! 9, unconsciousness 1 15 min, pathological findings in the cranial CT and suicide attempt.
All patients fulfilling these selection criteria were considered eligible for this study. However, given our research staff's limited capacity, the great number of eligible patients required a further selection. The following system was applied to ensure the recruitment of a representative sample and to control for a potential bias attributable to the time of admission: on day 1, every other consecutive patient (i.e. patient 1, 3, 5, …) was interviewed. On day 2 the order of the list of admissions was reversed so that the last patient admitted was interviewed first, the third last patient was interviewed second and so forth. On day 3, the order was reversed again, etc.
The interviews were conducted by 2 experienced medical doctors. First (T1) and follow-up (T2) assessments of a given patient were always carried out by the same interviewer. To check interrater reliability, the assessments of 20 patients were videotaped and independently evaluated by both assessors, obtaining a good interrater agreement for PTSD diagnosis ( = 0.61, p ! 0.001), and excellent correlations between Clinician-Administered PTSD Scale (CAPS) total (r = 0.93, p ! 0.001), re-experiencing (r = 0.91, p ! 0.001), avoidance (r = 0.95, p ! 0.001) and hyperarousal scores (r = 0.82, p ! 0.001).
During a 12-month recruitment period, 787 accident survivors within the required age range were reported to the study coordinator. Of these, 253 patients did not fulfill selection criteria, particularly due to early discharge (104; 41.1%), poor clinical condition (74; 29.2%), Glasgow Coma Scale score ! 9 (46; 18.2%), insufficient proficiency in 1 of the 7 'study languages' (21; 8.3%) and other reasons (29; 11.5%) (multiple reasons possible). The remaining 534 patients were eligible for the study. One hundred and forty-eight were not approached due to restricted interviewing capacity. The non-contacted patients did not differ in gender (Pearson's 2 = 0.8, d.f. = 1, n.s.), age (t = 0.31, d.f. = 481, n.s.) or time of referral to the university hospital (t = 0.60, d.f. = 467, n.s.) from the participating patients. Of the 386 contacted patients, 335 gave their written informed consent, while 51 (13.2%) refused to participate. Refusers did not differ significantly from the participating patients with regard to gender (Pearson's 2 = 0.1, d.f. = 1, n.s.), age (t = -1.91, d.f. = 384, n.s.) or time of referral to the university hospital (t = 0.54, d.f. = 375, n.s.). In order to enhance the homogeneity of the sample, a small group of victims of violence (n = 12) were excluded from all further analyses, which left us with an initial sample of 323 accident victims. The mean number of days between accident and first assessment (T1) was 5.0 days (range = 2-28; SD = 3.9).
Follow-up assessments (T2) were performed on average 188.1 days (SD = 15.7) after the trauma. Sixty-eight out of 323 patients (21.1%) were lost during the follow-up period. The drop-outs did not differ significantly from the final sample with regard to sociodemographic characteristics, accident-related variables or ASD symptom level; however, they had lower Sense of Coherence mean scores (t = -3.29, d.f. = 296, p ! 0.01).
The final sample with complete longitudinal data consisted of 255 patients. The mean age was 41.4 years (SD = 12.9), and 170 (66.7%) patients were males. Other sociodemographic characteristics are presented in table 1 . Seventy-nine patients (31.0%) had sustained traffic accidents, 80 (31.4%) workplace or household accidents and 96 (37.6%) sport/leisure-activity-related accidents.
The mean Injury Severity Score (ISS) was 11.7 (SD = 9.9, median = 9, range = 1-66). The ISS differed significantly between types of accident (traffic accidents: mean ISS = 15.6; workplace or household accidents: mean ISS = 11.7; sport/leisure-activity-related accidents: mean ISS = 8.4; ANOVA, F = 13.4, d.f. = 2, p ! 0.001). According to the surgeons' files, 47 patients (18.4%) had sustained mild to moderate traumatic brain injury (MTBI). These patients had higher ASD scores (t = -3.04, d.f. = 253, p ! 0.01) than the rest of the sample. Forty-five patients (17.6%) were first referred to the intensive care unit. Most patients (236, 92.5%) were on analgesic medication at T1.
Measures
To assess the immediate physical consequences of the accident, the ISS [15] , the Glasgow Coma Scale [16] and a Visual Analogue Scale for pain [17] were used. Preaccident psychiatric disorders were assessed using the Primary Care Evaluation of Mental Disorders [18] . To measure peri-and posttraumatic symptoms, we used the Peritraumatic Dissociative Experiences Questionnaire (PDEQ), rater version [19] , and the German version [20] of the CAPS [21] . ASD symptoms were assessed using a combination of items from the CAPS and the PDEQ [22] . Obviously, all participants fulfilled the stressor criterion A1. Subjects reporting a sense of death threat during the accident and/or assessing the accident on a 5-point Likert scale as 'severe' (4) or 'very severe' (5) were considered to fulfill the A2 criterion. We also administered the Sense of Coherence Questionnaire (SOC) [23] and the Coping with Health Injuries and Problems Questionnaire (CHIP) [24] . Furthermore, patients were asked to which degree (0-100%) they felt responsible for the accident.
The internal consistencies of the instruments used in this study were comparable to those reported in the literature. The reliability for translated interviews and questionnaires differed only slightly from the German scales. ISS and ASD scores (both T1) as well as CAPS total score (T2) showed a left-skewed distribution pattern. In bi-and multivariate statistics, we applied the transformation which yielded optimal distributional characteristics [25] : log transformation for ISS and ASD scores, and square-root transformation for CAPS total score. As the patients' appraisal of responsibility for the accident revealed a bimodal response pattern, it was transformed into a dichotomous variable.
Predictive Model and Statistical Analyses
For the establishment of a stable regression model predicting the PTSD symptom level at 6 months of follow-up, we selected 12 potential predictor variables: female sex is a well-established pretraumatic risk factor across trauma types [13] . Pre-existing psychiatric morbidity and insufficient German proficiency was entered because of criticisms of our earlier study on PTSD following physical injury [12] . Resilience was represented by the Sense of Coherence. ISS and MTBI were chosen as injury-related measures that were separately established as predictors of PTSD in other studies [13, 26] . Pain was introduced as another, more subjective, injury-related variable. The stressor criterion A was included because of recent controversies about the necessity of criterion A for establishing a diagnosis of PTSD [27] . ASD symptom level was entered because a majority of patients with ASD go on to develop PTSD later [26] . The patients' perceived responsibility for the accident is a trauma-related cognition that has previously been reported to predict PTSD [28] . Emotional coping (CHIP) was included because the related literature is still controversial [29, 30] . Finally, since we had found higher rates of ASD in traffic accident victims, type of accident was considered relevant, too.
The categorical variable type of accident was entered as a deviation contrast into the multiple regression analysis. Accordingly, the effect of traffic accidents as well as sports or leisure time accidents was compared to the mean effect of all accident categories. Assumptions of multiple regression analysis include normality, linearity and homoscedasticity between predicted dependent variable scores and errors of prediction. No violation of assumptions was found. A Kolmogorov-Smirnov goodness of fit test showed that residuals were normally distributed. In addition, a mean tolerance of 0.75 (range 0.53-0.91) for all predictor variables indicated low multicollinearity. Our predictors were thus almost independent, and a stable estimation of ␤ -coefficients in the regression analysis could be assumed. 
Results
Descriptive Data
Forty-six patients (18%) suffered from 1 or multiple pre-existing mental disorders immediately prior to the accident. Eighteen patients (7.1%) suffered from mood disorders, 13 (5.1%) had anxiety disorders, 20 (7.8%) alcohol abuse or dependence and 14 (5.5%) somatoform disorders. Pre-existing psychiatric morbidity was positively related to ASD score (t = Sixty-five patients (25.5%) were not Swiss nationals; 33 (12.9%) were not sufficiently fluent in German and were thus assessed using interpreters and/or translated questionnaires. Compared to the rest of the sample, the nonGerman speakers were more likely to be males (Pearson's 2 = 5.6, d.f. = 1, p ! 0.05), to have a lower educational level (Mann-Whitney U = 1761.5, p ! 0.001) and to live with others (Pearson's 2 = 7.4, d.f. = 1, p ! 0.01). They did not, however, differ with regard to age and frequency of pre-existing psychiatric disorders.
Posttraumatic Morbidity
The mean ASD score at T1 was 3.5 (SD = 2.6). Ten patients (3.9%) were diagnosed as having ASD. Sixty-seven patients (26.3%) met criteria for ASD cluster B (dissociation), 82 (32.2%) for cluster C (re-experiencing), 53 (20.8%) for cluster D (avoidance) and 150 (58.8%) for cluster E (hyperarousal). Twenty-five patients (9.8%) met criteria for 3 out of 4 ASD clusters (B, C, D, E) and were thus diagnosed as having 'subsyndromal ASD' [22] . At the 6-month follow-up (T2), the mean CAPS total score was 13.8 (SD = 17.0). Eight patients (3.1%) had PTSD. Sixty-six patients (25.9%) met criteria for PTSD cluster B (re-experiencing), 16 (6.3%) for cluster C (avoidance/numbing) and 51 (20.0%) for cluster D (hyperarousal). Twenty patients (7.8%) met criteria for cluster B plus either C or D and were thus diagnosed as having 'subsyndromal PTSD'. All patients with a diagnosis of full or subsyndromal ASD/PTSD fulfilled the stressor criterion A2 according to the DSM-IV.
It can be assumed that the proportion of accident survivors who actually had experienced a trauma according to the DSM-IV A2 criterion varies across samples, which might explain at least in part the differences in PTSD rates reported in the literature [5] . One hundred and thirtyeight patients (54.1%) fulfilled the A2 criterion, with varying percentages across types of accident (Pearson's 2 = 8.560, d.f. = 2, p ! 0.05). Post-hoc comparisons revealed that in sport/leisure-activity-related accident survivors, fewer patients met criterion A2 than in traffic and workplace/household accident victims. Table 2 shows ASD and PTSD rates depending on type of accident, both in the total sample and in those who met the stressor criterion A2. In this subsample of 138 patients, ASD and PTSD rates were nearly twice as high as in the total sample.
The longitudinal course of the cases of full and subsyndromal ASD and PTSD is depicted in figure 1 . Of 10 patients with full ASD at T1, 5 went on to develop full PTSD. A significant association between T1 and T2 was found regarding categorical diagnoses (full or subsyndromal ASD/PTSD vs. no ASD/PTSD; Fisher's exact test, p ! 0.001) and symptom levels (correlation between T1 ASD score and T2 CAPS score: Pearson's r = 0. 47 
Prediction of PTSD Symptom Level at 6-Month Follow-Up
The majority of our predictor variables showed significant bivariate correlations (2-tailed test of significance) with the CAPS total score at the 6-month followup. Intercorrelations were in the low to moderate range ( table 3 ) . In multiple regression analysis, 40% of the variance of PTSD symptom level 6 months after the accident were explained by our model. Six out of 12 predictor variables, namely Sense of Coherence, MTBI, pain, ASD symptom level, the patients' perceived responsibility for the accident and emotional coping, contributed significantly to the predictive model ( table 4 ) . Female sex, insuf- ficient German proficiency and Injury Severity showed trends towards the expected direction but failed to meet statistical significance. Interestingly, neither pre-existing mental disorders nor meeting the stressor criterion A predicted the PTSD symptom level.
Discussion
The purpose of this study was to determine the incidence of ASD and PTSD following accidental injuries, and to predict the PTSD symptom level at 6 months, taking into particular consideration the role of pre-existing psychiatric morbidity and insufficient command of the local language. We investigated a large, representative sample of accident survivors whose physical injuries had required a hospitalization of at least 2 nights. Similar to our first study [12] , and much in line with recent findings of PTSD in the Swiss general population and in a Swiss at-risk population [31, 32] , we found ASD in 4% and PTSD in 3% of patients. Pre-existing psychiatric morbidity and insufficient command of the local language did not increase the incidence of PTSD.
This study had a number of limitations. First, dropouts had lower SOC scores than completers, indicating we might have lost to follow-up a group of patients with a relatively high risk of developing PTSD. Second, pretraumatic psychiatric morbidity was assessed retrospectively and might thus have been underreported. Third, the assessment of mild traumatic brain injury relied on the surgeons' medical notes only, rendering the reliability of our MTBI diagnoses questionable. Also, we cannot rule out that some of the dissociative symptoms scored by the PDEQ were not postconcussive symptoms associated with the brain injury rather than psychogenic symptoms; conversely, some MTBI patients may have experienced peritraumatic dissociation but were unable to report this due to organic amnesia. Finally, although reliabilities do not appear to have been affected, the use of interpreters and translated psychometric instruments may have reduced the validity of our assessments.
Given increasingly converging methodologies internationally [5] , it might be that intercultural differences play a more important role in the development of PTSD than was previously assumed. Considering that the countries in which the majority of recent accident studies were conducted (USA, UK, Australia) have equally highly developed rescue and health care systems, one might speculate that in our small country, short distances, relatively small hospital units and dense social networks may act as protective factors by enhancing patients' sense of control. In addition, there may be differences between countries regarding patients' propensity to disclose psychological symptoms and the society's acceptance of being diagnosed as having PTSD.
Psychiatric history is a well-established risk factor for PTSD across various trauma populations [13] ; it plays a role in about one third of PTSD cases [33] . Surprisingly, we could not confirm this in our sample of accident survivors. Given the association of psychiatric morbidity with female sex and the typical underrepresentation of females in accident survivors, it might be that this variable did not impact sufficiently to increase the PTSD rate. We were even more surprised to find that nationality and command of the locally spoken language did not make a great difference either. In the meta-anaylsis of risk factors for PTSD by Brewin et al. [13] , race (minority status) emerged as a significant predictor (p ! 0.001); however, effect sizes ranged from -0.27 to +0.39 across studies, resulting in a weighted average effect size of 0.05 only. It is reassuring to see that our non-Swiss patients do not seem to represent a population at special risk of developing PTSD following accidental injuries.
As the PTSD symptom level was rather low in this sample, our regression analysis should be interpreted with caution. However, with 40% of variance explained and a number of well-established predictors making a significant contribution, our predictive model fits well with the existing literature [13, 14] . The regression analysis yielded some interesting findings, though.
Sense of Coherence was associated with lower PTSD symptom levels. In our previous study, SOC had already been found to correlate negatively with PTSD symptoms [34] , anxiety and depression [35] . According to Antonovsky [36] , individuals with high SOC scores are those likely to perceive stressors as predictable and explicable. Apparently, a strong sense of coherence increases the accident survivors' resilience and their capacity to cope with the various stressors in the aftermath, thus protecting them against the development of PTSD.
MTBI was a significant predictor of PTSD symptom level. This is in contradiction with earlier reports [37] but corroborates more recent findings showing that PTSD does occur following MTBI [38, 39] . There is increasing evidence that people who are amnesic of the event can display distress or physiological reactivity in response to trauma reminders, even if they have no verbal or visual memories of the event [39] . In addition, patients following traumatic brain injury may report reconstructions of the event that are not historically accurate but reflect attributions that are made in the vacuum of amnesia caused by the brain injury [40] .
Initial pain also predicted PTSD. We had already shown in this sample that pain predicted ASD [22] . In other studies, pain was found to be related to PTSD symptom level in accident survivors, too [41] . From clinical experience we know that pain can act as a powerful trigger of re-experiencing symptoms (and vice versa). These findings point to the importance of effective pain management in the acute postaccident phase.
ASD symptom level was the strongest predictor of PTSD in our model. This is very much in line with the existing literature [10, 38, 42, 43] . However, given that only 50% of patients with ASD went on to develop PTSD, and only 63% of those with PTSD at 6 months had been diagnosed as having ASD shortly after the accident, it should be kept in mind that ASD, and dissociation in particular, is not necessarily a prerequisite for developing PTSD [26, 42, 44] . There are probably various pathways leading to PTSD.
Perceived responsibility seems to be an accident-related cognition that plays an important role in the process of recovery [28, 45] . Our patients' appraisal of being responsible for the accident predicted lower PTSD symptom levels. We hypothesize that internal attribution of responsibility helps patients maintain a sense of control which may counteract intrusive memories, particularly reminders of helplessness during the accident.
We had previously reported on the maladaptiveness of active coping strategies when used shortly after the accident [12, 30] . In this study, emotional coping predicted PTSD, confirming results of other researchers who demonstrated that emotional coping is strongly related to psychological morbidity [29, 46] . This is also in line with recent findings showing that in early interventions following trauma, focusing on emotions seems to slow down the natural process of recovery [47] .
Given that the inclusion of patients with pre-existing psychiatric morbidity and non-German-speaking patients did not result in a higher overall PTSD rate, and the relatively low bivariate correlations of these 2 variables with the CAPS total score, we were little surprised to find that pre-existing psychiatric morbidity and insufficient proficiency in the locally spoken language did not play a major role in predicting PTSD. The latter finding in particular should be replicated and studied more thoroughly in other typical immigration countries such as the USA, Australia or Canada, to establish the role of language proficiency and other characteristics of social integration in the process of recovery from traumatic experiences.
In conclusion, in Switzerland, ASD and PTSD seem to be the exception rather than the rule after accidental injuries. Pre-existing psychiatric morbidity and lack of proficiency in the locally spoken language do not appear to play an important role in the development of PTSD.
